per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa! Bureau 




INTERNATIONAL APPLICATION PUBLISHED U NDER THE PATENT COOPERATION TREATY (PCI) 

_____ WO 90/05460 



(51) International Patent Classification 5 
A23L 1/307 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



31 May 1990(31.05.90) 



(21) International Application Number: PCT/US89/05 1 23 

(22) International Filing Date: 13 November 1989 (13.11.89) 



(30) Priority data: 
272,141 



16 November 1988 (16.11.88) US 



(71) Applicant: THE NUTRASWEET COMPANY [US/US]; 

1751 Lake Cook Road, Deerfield, IL 60015 (US). 

(72) Inventor: LIAO, Shyhyuan ; 1126 East Algonquin Road, 

1432A, Schaumburg, IL 60196 (US). 

(74) Agent: HOSTER, Jeffrey, M.; 1751 Lake Cook Road, 
Deerfield, IL 60015 (US). 

(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), BR, CH (European patent), DE (European 
patent), DK, FI, FR (European patent), GB (European 
patent), IT (European patent), JP, KR, LU (European 
patent), NL (European patent), NO, SE (European pa- 
tent). 



Published 

With international search report. 



(54) Title : FOOD EMULSION PRODUCTS INCLUDING H EMI CELLULOSE 
(57) Abstract 

„_tsMwa_s_TAt^ 

substitutes, cheeses, dips, sour cream substitutes, whipped toppings, spreads, and sauces. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MG 


Madagascar 


AU 


Australia 


FT 


Finland 


ML 


Mali 


Bfl 


Barbados 


FR 


France 


MR 


Mauritania 


BE 


Bcfeaim 


GA 


Gabon 


MW 


Malawi 


Bf 


Burkina Fas» 


GB 


United Kingdom 


NL 


Netherlands 


BG 


Bulgaria 


HU 


Hungary 


NO 


Norway 


BJ 


Benin 


rr 


Italy. 


RO 


Romania 


BR 


BrazO 


JP 


Japan 


SD 


Sudan 


CA 


Canada 


KP 


Democratic People's Repubhc 


SE 

at 


Sweden 


CF 


Centra] African Republic 




of Korea 


Senegal 


CG 


Congo 


KR 


Republic of Korea 


su 


Soviet Union 


CH 


Switzerland 


u 


Liechtenstein 


TO 


Chad 


CM 


Cameroon 


LK 


Sri Lanka 


TG 


Toap 


DE 


Germany, Federal Republic or 


UJ 


Luxembourg 


US 


United States of America 


DK 


Denmark 


MC 


Monaco 







WO 90/05460 PCT/US89/0S123 

1 

FOOD EMULSION PRODUCTS INCLUDING HEM I CELLULOSE 
Background of the Invention 

* 

This invention relates to the field of low fat emulsion food 
5 products such as mayonnaise, salad dressings, butter, cheeses, 

whipped cream substitutes , dips, sour cream, spreads, and sauces. 

Emulsion food products such as those listed above have 
widespread popularity. For most uses, a smooth consistent 
texture is desirable, so phase separation is preferably 
10 minimized. 

The emulsion food products listed above typically have high 
fat content due to ingredients such as eggs and oil. Fat content 
has been lowered by substitution of various constituents, for 
example, xanthan gums. However, for a desirable commercial 
15 product, other properties are important. A stable emulsion must 
be formed which will remain in emulsion form during 
transportation and storage. Rheological properties such as 
consistency coefficient and flow behavior index are also 
important, as people generally expect new products to have the 
20 consistency and flow properties of known emulsion products. 
Taste must also be relatively similar to the taste found in 
conventionally available products. 

-\ 

Summary of the Invention 
25 This invention is the use of hemicellulose in food emulsion 

products. The hemicellulose is used as a substitute for fat, 
oil, or eggs in order to produce a low^-fat product which has 
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Theological properties as well as taste similar to known 
products. 

Detailed Description of the Preferred Embodiment 

This invention relates to low-fat food emulsion products 
containing heraicellulose . The emulsion products include, but are 
not limited to, mayonnaise substitutes, salad dressings, cheese 
substitutes, butter substitutes, sour cream substitutes, dips, 
spreads, and sauces. 

When used herein, the term "hemi cellulose" means any polymers 
of xylose, arabinose, galactose, glucose, mannose, other sugar 
and their uronic acids having molecular weights in the range of 
from about 5,000 to about 4,000,000. Hemicelluloses do not occur 
as homoglycans but rather as heteroglycans containing different 
types of sugar residues, often as short appendages linked to the 
main backbone chain. Typical examples of hemicelluloses include 
L-arabino-D-xylan, D-glucurono-D-xylan, L-arabino-D-glucurono-D- 
xylan from wheat and rye; B-glucans from oat and barley, and 
arabinogalactans. Hemicelluloses are commonly classified as 
"Hemiceilulose A" and "Hemicellulose B." Heraicellulose A and 
Heraicellulose B are the hemicelluloses obtained from an acidified 
hemicellulose mixture which had previously been isolated from 
plant material by extraction with alkaline solutions. 
Heraicellulose B contains most of the water soluble portion; 
Hemicellulose A contains most of the water insoluble portion. 
Hemicellulose B is especially preferred for the purposes of the 
invention because water solubility and suspensibility may be 
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desirable for some applications. Mixtures of Hemi cellulose A and 
Hemi cellulose B may be used for any applications, as well as any 
mixtures including Hemicellulose A or Hemicellulose B modified by 
enzymatic treatment ("Modified Hemicellulose A" and "Modified 

5 Hemicellulose B"). 

Hemicellulose is obtained from any lignocellulosic substrate, 
but preferably non-woody lignocellulosic substrates. Suitable 
substrates include corn bran, corn stover, corn cobs, wheat bran, 
sugar cane bagasse, alfalfa hay, barley bran, barley hulls, oat 

10 bran, oat hulls, kenaf, western larch heartwood chips, rice bran, 
sugar beet pulp, citrus pulp, citrus peel, peanut shells, banana 
peels, okra stover, soybean stover, and esparto grass. 
Hemicellulose may be extracted by any one of a number of 
conventional methods; for example, acid, alkaline, high pressure, 

15 high temperature, or high shear extraction followed by 

ultrafiltration, centrifugation, spray drying or freeze drying. 
Hemicellulose may also be modified by enzymatic treatment. 

One example of a typical extraction procedure of 
hemicellulose from wheat bran is exemplified below. First, wheat 

20 bran is pretreated with dilute acid (0.05-0.20 N hydrochloric 
acid) or enzymes (e.g. amylases, proteases) to remove starch, 
ash, and proteins. The bran is then extracted with alkali 
solutions (0.25 N-4.00 N NaOH, KOH, NH 4 OH, or Ca(OH) 2 ) for 2-24 
hours. The solution shall be filtered or centrifuged to isolate 

25 the bran. The pH of the bran should be preferably adjusted to 
about 4.5. Hemicellulose is then isolated by precipitation in 
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ethanol or ultrafiltration followed by spray drying, vacuum 
drying, or lyophilization. 

Some of the properties of heraicellulose may vary, depending 
on the substrate and extraction method. For example, the 

5 polymer's molecular chain length, ratio of monomeric sugar, 
viscosity, water holding capacity, foaming ability, and 
emulsifying ability may vary. Plus, proteins and polysaccharides 
may remain in an extracted hemi cellulose product. A desired 
hemicellulose will have less than 40% impurities (ash, protein, 

10 fat, etc.), and preferably less than 20% impurities. 

Hemi celluloses extracted from wheat, corn, barley, oats and other 
cereal crops are preferred due to their availability and current 
use as food products, as well as their generally low levels of 
impurities needing removal. 

15 There is a direct correlation between the molecular weight of 

hemicellulose and its viscosity. In turn, the viscosity directly 
affects emulsion formation and stability. High viscosity results 
in the quick formation of a stable emulsion. A stable emulsion 
may be formed using hemicellulose at the low end of the molecular 

20 weight range, but a greater quantity of hemicellulose must be 
used to achieve satisfactory results. The range of molecular 
weights of hemicellulose also allows its use as a replacement for 
both saturated and unsaturated fats. Hemicellulose can be added 
to produce emulsions in a wide range of liquid, semi-solid, and 

25 solid forms. 

A food emulsion is a heterogenous system in which one liquid 
is dispersed in a second liquid. The first liquid, which is 
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immiscible with the second liquid, is the discontinuous phase, 
and will be present in the form of finite droplets, while the 
second liquid is the continuous phase. The hemi cellulose may be 
the continuous or discontinuous phase in the food products. For 

5 example, in mayonnaise substitutes, the hemi cellulose is the 
continuous phase. When the hemicellulose is the continuous 
phase, it should be added in hydrated aqueous form. 

Hemicelluloses generally form stable emulsions, as the 
interfacial tension between the hemicellulose and other liquid is 

10 typically lower than between the liquid and the fats which 

hemicellulose replaces. When hemicellulose is present, the use 
of emulsifiers, typ icall Y required in food emulsion systems due 
to emulsion instability, can be lessened. 

Typically, hemicellulose will be used at a level of 1-20% by 

15 weight and preferably 3-10% by weight to replace all or a portion 
of oil, fats, or eggs. The hemicellulose at this weight 
percentage will form a stable emulsion product having a viscosity 
greater than the viscosity of an equivalent amount by weight of 
the oil, fats, or eggs used in conventional products. This 

20 allows the replacement of a greater weight percentage of these 
substances with hemicellulose, with the remainder of the weight 
replaced by water or other non-caloric or low calorie filler. 
The resulting product has a reduced calorie content. 

A low-fat mayonnaise substitute can be produced including 

25 hemicellulose which has a consistency coefficient, flow behavior 
index and stability similar to conventional mayonnaises and salad 
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dressings. The hemi cellulose also iiqparts a fat-like texture and 
mouthfeel to the product. 

A typical low-fat mayonnaise substitute, excluding egg, 
preferably has the following formula: 



5 Ingredient Weight Percent 

Salad Oil 1-40 

Hemicellulose 3-10 

Vinegar (100 grain) 4-6 

Salt 0-2 

10 Sugar 0-2 

Water, Spices, 40-92 
Eraulsifiers, 
Preservatives 



The amounts of all ingredients other than hemicellulose may be 
15 adjusted in accordance with desired characteristics. An 

especially preferred mayonnaise substitute product has the 
following formula: 

Ingredient Weight Percent 

Salad Oil 30 
20 Hemicellulose 6 

Vinegar (100 grain) 4 
Salt l 
Sugar l 
Water, Spices, 58 
25 Eraulsifiers, and 

Preservatives 
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A mayonnaise substitute product including egg may also be 
made. The formula for a typical product is: 

Ingredient Weight Percent 

Salad Oil 1-40 
5 Hemi cellulose 3-10 

Vinegar (10*0 grain) 4-6 
Egg Yolk (Dry) 0,01-3 
Salt 1 
Water, Spices, 40-91 
10 Emulsifiers, and 

Preservatives 

These products may also include other substances conventionally 
found in mayonnaise substitute products. 

Conventional mayonnaise substitutes include 70 to 85% salad 

15 oil. The properties of mayonnaise substitutes containing 

hemicellulose are comparable with conventional mayonnaises and 
salad dressings. The mayonnaise substitutes preferably contain 
hemicellulose obtained from wheat bran. The hemicellulose has an 
average molecular weight of 300,000. 

20 The emulsion stability under centrifuge of commercial 

mayonnaise as compared to mayonnaise substitutes of the present 
invention containing hemicellulose are compared in Table 1. The 
emulsion volume index is a measure of the resistance of the 
emulsion phase to compression during centrifugation. The 

25 emulsion rating is a subjective measure of emulsion stability, 

based on a 1-100 continuum, with such factors as consistency and 
texture of the emulsion taken into account. 
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TABLE 1 

Sample Emulsion Volume Emulsion 

Index Rating 

Kraft Miracle Whip® Salad Dressing 2.94 98 

Kraft Real Mayonnaise 2.93 97 

Hidden Valley Ranch Dressing® 2,43 81 

Henri's Creamy Italian® 2.77 93 

Mayonnaise Substitute without egg 2.75 91 

and 3.75% Hemicellulose 
Mayonnaise Substitute without egg 2.97 99 

and 5% Hemicellulose 
Mayonnaise Substitute without egg 2.99 99 

and 7.5% Hemicellulose 
Mayonnaise Substitute without egg 2.99 99 

and 10.0% Hemicellulose 

In Table 2, the flow behavior properties of commercial 
mayonnaises and salad dressings are. compared with the properties 
of mayonnaise substitutes containing hemicellulose. Consistency 
coefficient measures the index of viscosity while flow behavior 
index measures the effects of shear on the viscosity. 

TABLE 2 

Sample Consistency Flow Behavior 

Coefficient Index 

25 Kraft Miracle Whip® Salad Dressing 1.65 0.43 

Kraft Real Mayonnaise 1.14 o.54 

Hidden Valley Ranch Dressing® 1.22 0.38 



15 



20 
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Henri's Creamy Italian® 

Mayonnaise Substitute without egg 
and 3.75% Hemicellulose 
5 Mayonnaise Substitute without egg 
and 5.0% Hemicellulose 
Mayonnaise Substitute without egg 

and 7.5% Hemicellulose 
Mayonnaise Substitute without egg 
10 and 10% Hemicellulose 

Thus, it can be seen that mayonnaise substitutes using 
hemicellulose can be made having similar characteristics of 
commercially available mayonnaises and salad dressings. 

15 The emulsion stability of the hemicellulose can also be seen 

from observation of storage over various periods of time at 37 °C. 
In phase separation, the oil in the mayonnaise would separate 
out. Table 3 shows phase separation of mayonnaise substitutes as 
compared with commercially available mayonnaises and salad 

20 dressings: 

TABLE 3 

Emulsion Phase Separation 

Sample 3 Days 14 Days 35 Days 42 Days 

Kraft Miracle Whip Light® Salad + + 

25 Dressing 

Parade Mayonnaise - - 



1.09 0.35 

0.73 0.45 

1.14 0.38 

1.34 0.45 

1.75 0.40 



WO 90/05460 



-10- 



PCT/US89/05123 



CRS Mayonnaise 

Kraft Real Mayonnaise 
Mayonnaise Substitute without 
5 Egg and 3^75% Hemicellulose 

Mayonnaise Substitute without 

Egg and 5.0% Hemicellulose 
Mayonnaise Substitute without 
Egg and 7.5% Hemicellulose 
10 Mayonnaise Substitute without 
Egg and 10.0% Hemicellulose 

+ « phase separation 
- = no phase separation 

15 

Preferably, mayonnaise substitutes and salad dressings of the 
present invention will include 5-10% hemicellulose. 

Hemicellulose can also be used in the preparation of low-fat 
dips. Such dips will typically have the following formula: 



20 Ingredient Weight Percent 

Hemicellulose 3-10% 

Salad Oil 5% 

Vinegar (100 grain) 5% 

Buttermilk Powder 2% 

25 Sugar 1% 

Salt l% 



Not Not 

Tested Tested 

+ + + + 

+ + + + 

+ + 
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Water, onion, garlic, 76-83% 
spices , emulsif iers , 
and preservatives 
The dips may also include other substances conventionally present 
5 in commercially available dips. Conventional dips include 10 to 
25% salad oil. 

Flow behavior properties of the dip including hemi cellulose 
were compared with the properties of commercial dips, as shown in 
Table 4: 

10 TABLE 4 

Sample Consistency Flow Behavior 

Coefficient Index 

Land O' Lakes Lean Cream Dip™ 1.72 0.199 



15 



20 



Dean Foods Green Onion Dip 1 ' 



0.84 0.267 



25 



Dip Including 6% Hemi cellulose 1-38 0.375 

with Spices 

Dip Including 6% Hemi cellulose 1.30 0.468 

with Spices and 2% Starch 
Dip Including 4% Hemi cellulose 1.09 0.409 

The rheological properties of the dips which included 
hemicellulose were found to be within the range of commercial 
dips. 

Other products which may be made using hemicellulose include 
pourable salad dressings, sour cream substitutes, whipped cream 
substitutes, bread spreads, and sauces. Preferred ranges for 
these products are listed in Table 5: 
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TABLE 5 



Product 



Percentage by Weight Hemicellulose 



Pourable Salad Dressing 



2-6% 



Sour Cream Substitutes 



6-12% 



5 



Whipped Cream Substitute 



4-8% 



Bread Spread 



2-6% 



Sauces 



2-5% 



Other products which may be made with hemicellulose as a 
substitute for fats include butter substitutes, cheeses and 
10 margarines. 

The principle of the invention and the best mode contenplated 
for applying that principle have been described. It is to be 
understood that the foregoing exanples are illustrative only and 
that other means and techniques can be employed without departing 
15 from the true scope of the invention defined in the following 



claims . 
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What Is Claimed Is ; 

1. A food product comprising an emulsion including about 1-20% 
by weight hemi cellulose. 

2. The food product of Claim 1 wherein said hemicellulose 
provides the functional properties of 1 to 100% by weight 
fat. 

3. The food product of Claim 1, said food product selected from 
the group consisting of mayonnaise substitutes, salad 
dressings, butter substitutes, cheeses, dips, sour cream 
substitutes, whipped toppings, spreads, and sauces. 

4. The food product of Claim 3 comprising a mayonnaise 
substitute. 

5. The mayonnaise substitute food product of Claim 4 
comprising: 

about 1 to 40% by weight salad oil; 
about 3 to 10% by weight hemicellulose; 
about 4 to 6% by weight vinegar; 
about 0 to 2% by weight salt; 
about 0 to 2% by weight sugar; and 
about 40 to 92% by weight water, spices, emulsifiers 
and preservatives. 

6. The mayonnaise substitute food product of Claim 5 also 
comprising 0.01 to 4% egg. 

7. A mayonnaise substitute food product of Claim 5 comprising 
5-10% hemicellulose. 

8. The food product of Claim 1 comprising a pourable salad 
dressing. 
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9. The pourable salad dressing of Claim 8 comprising: 
about 0 to 6% by weight salad oil; 
about 2 to 10% by weight vinegar; 
about 2 to 20% by weight hemicellulose; 
about 2 to 4% by weight salt; and 
about 60 to 94% by weight water, spices, emulsifiers 
and preservatives. 
10 . The pourable salad dressing of Claim 9 con^rising 2 to 6% by 
weight hemicellulose, 

11. The food product of Claim 1 comprising a dip. 

12. The dip food product of Claim 11 comprising: 

about 2 to 20% by weight hemicellulose; 
about 0 to 6% by weight salad oil; 
about 2 to 10% by weight vinegar; 
15 about 0 to 2% by weight buttermilk powder; 

about 0 to 1% by weight salt; 
about 0 to 1% by weight sugar; and 

about 60 to 96% by weight water, spices, garlic, onion, 
emulsifiers and preservatives. 
20 13. The dip food product of Claim 12 comprising 5-10% by weight 
hemicellulose. 

14. The food product of Claim 1 comprising a bread spread. 

15. The bread spread of Claim 14 comprising: 

about 2 to 20% by weight hemicellulose; 
25 about 0 to 8% by weight salad oil; 

about 2 to 10% by weight vinegar; 

about 2 to 6% by weight parmesan cheese powder; 
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about 2 to 4% by weight garlic powder; and 
about 52 to 92% by weight water, spices, eraulsifiers and 
preservatives. 

16. The bread spread of Claim 15 comprising 2 to 6% by weight 
5 hemicellulose. 

17. The food product of Claim 1 comprising a sour cream 
substitute. 

18. The sour cream substitute of Claim 17 comprising 6-12% by 
weight hemicellulose. 

10 19. The food product of Claim 1 comprising a whipped cream 
substitute. 

20. The whipped cream substitute of Claim 19 comprising 4-8% by 
weight hemicellulose. 

21. The food product of Claim 1 comprising a sauce. 
15 22. The sauce of Claim 21 comprising 2-5% by weight 

hemicellulose. 

23. The food product of Claim 1 wherein said hemicellulose is 
selected from the group consisting of a hemicellulose A, a 
hemicellulose B, a modified hemicellulose A, a modified 

20 hemicellulose B, or any mixtures thereof. 

24. The food product of Claim 1 further comprising eraulsifiers, 
preservatives, or other substances conventionally found in 
said food products. 

25. The food product of Claim 23 wherein said hemicellulose is 
25 derived from wheat bran, corn bran, barley bran, barley 

hulls, oat bran, or oat hulls. 
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26. The food product of Claim 1 wherein said emulsion food 
product is in solid form. 

27. The food product of Claim 1 wherein said emulsion food 
product is in semi-solid form. 

5 28. The food product of Claim 1 wherein said emulsion food 
product is in liquid form. 



10 
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